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12.1 Input via speech recognition

Ideal applications
Hands busy or covered in “gunk”
Manual input already overloaded
Disabled users

Method of operation (Fig. 12.1)
Recognition vocabulary represented as stored patterns
Speech sampled and digitized
Waveforms or their parameters compared against patterns

Fig. 12.1 Components of a typical isolated word recognition system (BGBG,
1995, p. 548)

Dimensions of success
Size of vocabulary: A few words to tens of thousands
Accuracy, recognition percentage:  >>95%,  >99%
Repeatability of performance
Cost
Speaker-dependent vs. speaker-independent
Training not required or easily trainable
Location of microphone
Acoustic environment, quiet or noisy environment
Discrete words or continuous speech
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VIDEO — The OM System Spoken Language Interface
(Carnegie-Mellon University, SGVR 64, 1991)
Methods of user error correction
Recognition architecture
Usage of lexical and syntactic information (certain words 

& sentence structure are legal & therefore expected)

12.2 Output via speech synthesis

Why is the problem hard?  Examples:
How to pronounce “gh”?

No sound in “thorough”
“f” in “enough”
“g” in “ghost”

How to pronounce “invalid”?
Not valid ==> Accent on second syllable
Disabled ==> Accent on first syllable

How to stress (intonation)?
“I told you” means different things depending 
upon which word is stressed

Method of operation
Digitized (stored) versus synthesized speech
Synthesized speech

Phoneme-to-speech
Text (ASCII)-to-speech (Fig. 12.2)

Retrieve or generate waveform, convert to analog, output

Dimensions of success
Size of vocabulary
Bandwidth, data rate
Intelligibility
Cost
Naturalness
Discrete words versus connected speech
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Fig. 12.2 One method for conversion of text to speech (BGBG, 1995, p. 543)
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VIDEO — Talking to Machines (University of Wales,
SGVR 88, 1993)
Speech input and output
Consequences of failure to anticipate user errors
Example of a real application
“Design principles”, but consider whether or not they
are valid if:

Users are very different, e.g., handicapped
Machines and context of use is very different, e.g.,

portable PDAs rather than desktop machines

12.3 Recent advances in speech I/O

Word spotting for speech skimming

Speeding up digitized speech output

Multi-modal input and output
Use together with other techniques, such as voice
output, language understanding, large screen display,
gestural input

VIDEO — PUT THAT THERE (MIT, 1981, SGVR 13)

12.4 Auditory output

Roles for auditory displays
Alarms and warnings
Status and monitoring indicators

e.g., feedback from control inputs
Messages and data (perhaps encoded)

e.g., responses to user queries
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Visual versus auditory displays (Fig. 12.3)

Fig. 12.3 When to Use Audio or Video Displays (BGBG, 1995, p. 532)

12.5 Non-speech audio output

Motivation
Consider role of sound in video games, driving
Warnings (e.g., sound of blowout)
Status indicators (e.g., revving engine)
Feedback (e.g., grinding gears)

VIDEO — Sonic Finder (Gaver, UCSD and Apple, mid-80s)
Hear the trash can through a “tinny crash”
Hear amount of space on disk through reverberation
Hear status of scrolling through ascending or  

descending tones

Issues
Appropriate acoustic design
Storage requirements or real-time processing
Acoustic pollution

VIDEO — LogoMedia (DiGiano, Baecker, 1993)
Use of sound in software visualization


